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Description 

[System and Method for Nondestructive 

Testing Simulation] 

Cross Reference to Related Applications 

[0001] This application claims benefit of U. S. Provisional Appli- 
cation No. 60/319,540, filed on September 10, 2002. 
Background of Invention 

[0002] The invention relates generally to nondestructive methods 
for determining the integrity of components and struc- 
tures. More particularly, the invention is a method and 
system for nondestructive test method qualification and 
probability of detection determination, for establishing 
and maintaining nondestructive testing proficiency of in- 
spectors, for periodically presenting flaw signals to in- 
spectors during routine inspections, and for ensuring suf- 
ficient scan coverage for detection of material defects in a 
test piece. The invention finds use in general nondestruc- 
tive testing as well as where eddy current and ultrasound 
methods are used to detect the presence of flaws in com- 



ponents and structures. 

[0003] Nondestructive testing (NDT) is used in many industries to 
detect the presence of flaws so that the integrity of com- 
ponents and structures may be determined. NDT involves 
using various test methods, such as eddy current and ul- 
trasonics. Applications include military and civilian air- 
craft, fossil and nuclear electrical power generation equip- 
ment, petrochemical plants, etc. There are several needs 
within the NDT environment that, if satisfied, would sig- 
nificantly reduce inspection costs and improve the relia- 
bility and quality of inspections. 

[0004] NDT method qualification and probability of detection 
(POD) determination is one area of need. Demonstration 
of the capability and reliability of new NDT techniques 
must often be done in a short period of time and at mini- 
mal cost. The present approach is to perform a POD 
study. These studies involve producing many test speci- 
mens with realistic flaws, training multiple NDT techni- 
cians, and conducting blind tests. Fabrication of the 
flawed specimens is very expensive and time consuming. 
As a result, a POD study is usually performed only for the 
most critical applications. A system and method to reduce 
costs and time required to implement POD studies is 



needed. 

[0005] NDT inspectors must be trained to ensure proficiency in 
new and existing NDT procedures. Training is also re- 
quired periodically in order to maintain proficiency of the 
inspectors through practice. Although specimens with re- 
alistic flaws are needed for training, they are often not 
available. Video-based training courses are available, but 
they do not provide "hands-on" experience with real 
flaws. Therefore, better training methods are another area 
of need. 

[0006] Monitoring existing inspections when flaws are infrequent 
presents another area of need. In some routine inspec- 
tions, flaws are encountered very infrequently, sometimes 
less than once per year. Inspectors may become condi- 
tioned to not expecting flaws, resulting in a loss of profi- 
ciency. A method is needed to periodically present simu- 
lated flaws to inspectors during routine inspections. 

[0007] Ensuring that a thorough scan is conducted over an entire 
test piece in another area of need. Some inspections are 
performed by hand scanning, and the scanning coverage 
of the appropriate area is dependent on the skill and at- 
tention of the operator. A method is needed to monitor 
scan position so that proper coverage is obtained. 



Summary of Invention 

[0008] The present invention provides for a system and method 
that satisfies the needs for reducing costs and time re- 
quired to implement POD studies, providing improved re- 
alistic training methods, presenting simulated flaws to in- 
spectors during routine inspections, and for monitoring 
scan position to ensure proper coverage of test pieces. 
This invention performs the functions of an NDT inspec- 
tion simulator analogous to flight simulators used to train 
aircraft pilots. The operations of the NDT simulator are 
transparent to the inspector using the system when real- 
istic, virtual flaw signals are presented at preprogrammed 
locations on the actual test piece. The virtual flaw signals 
may be premeasured or generated from a model. This 
method of presenting virtual flaws provides the equivalent 
of real flaws to an inspector without the requirement for 
having actual flaws in a test piece. The inspector may use 
the same probes and instrumentation of a conventional 
NDT instrument that are normally used in the inspection 
process. The simulator may be connected between the 
probe and NDT instrument so that flaw responses will be 
injected into the instrument, and the operator may view a 
response on the actual NDT instrument display. The probe 



and instrument may remain "live", so that the interaction 
between the probe and the test piece remain active as 
well. The simulator may track the probe position so that 
responses from flaws can be injected at a selected loca- 
tion on the test piece. 

[0009] The present invention enables POD tests to be accom- 
plished without the need for manufacturing a large num- 
ber of actually flawed test pieces. A training mode may be 
implemented in which the inspector receives instructions 
from the system and can practice with the equivalent of 
actual flawed test pieces. The system may be used with 
routine inspections to inject artificial flaw signals to keep 
inspectors alert, and may be used to monitor probe posi- 
tion in manual test scans to ensure proper coverage. 

[0010] | n another embodiment of the present invention, instead 
of injecting virtual flaws into a test instrument, the 
present invention may accept an output signal from an 
NDT test instrument, add virtual flaws to this signal within 
the system, and display the results on a computer moni- 
tor. This embodiment provides a virtual instrument for an 
inspector, who may view the computer monitor instead of 
the test instrument for conducting nondestructive tests. 

[0011] An embodiment of the present is a method for nonde- 



structive testing with flaw simulation, comprising the 
steps for storing a geometry of a test piece and a posi- 
tional map of virtual flaw signals for the test piece in a 
control computer, causing a nondestructive testing probe 
to scan a test piece by movement of the probe over the 
test piece by an inspector, tracking nondestructive testing 
probe positions with respect to the test piece and sending 
probe position signals to the control computer, process- 
ing nondestructive testing probe output signals and dis- 
playing the processed signals to the inspector, injecting 
virtual flaw signals into the processed probe output sig- 
nals based on the probe positions, the stored test piece 
geometry and the stored positional map for determining 
virtual flaw response signals, and displaying the virtual 
flaw response signals to the inspector. The steps for pro- 
cessing probe output signals and injecting virtual flaw 
signals may comprise the steps for sending excitation 
signals to the probe from conventional nondestructive test 
instrumentation through a virtual flaw signal injection cir- 
cuit, receiving the probe output signals by a virtual flaw 
signal injection circuit, computing virtual flaw signals by 
the control computer based on the probe positions, the 
stored geometry of the test piece and the stored posi- 



tional map of virtual flaw signals for the test piece, com- 
bining the probe output signals and the virtual flaw sig- 
nals from the control computer by the virtual flaw signal 
injection circuit for determining the virtual flaw response 
signals, and sending the virtual flaw response signals 
from the virtual flaw signal injection circuit to the conven- 
tional nondestructive test instrumentation for displaying 
the virtual flaw response signals to the inspector by the 
conventional nondestructive test instrumentation. The 
method may further comprise sensing nondestructive 
testing probe liftoff from the test piece, sending probe 
liftoff signals to the control computer, and using the 
probe liftoff signals for computing virtual flaw signals. 
The steps for processing probe output signals and inject- 
ing virtual flaw signals may comprise the steps for send- 
ing excitation signals to the probe and receiving the probe 
output signals by conventional nondestructive test instru- 
mentation, receiving output signals from the conventional 
nondestructive test instrumentation by the control com- 
puter, computing virtual flaw signals by the control com- 
puter based on the probe positions, the probe liftoff sig- 
nals, the stored geometry of the test piece and the stored 
positional map of virtual flaw signals for the test piece, 



combining the conventional nondestructive test instru- 
mentation output signals and the virtual flaw signals by 
the control computer for determining virtual flaw re- 
sponse signals, and sending the virtual flaw response sig- 
nals from the control computer to a computer monitor for 
displaying the virtual flaw response signals to the inspec- 
tor. The step for storing in a control computer may com- 
prise the steps for reading and storing virtual flaw signals 
data, reading and storing the test piece geometry, gener- 
ating one or more positional maps of virtual flaw signals 
for the test piece, and reading liftoff correction parame- 
ters. The step for computing virtual flaw signals by the 
control computer may comprise the steps for reading and 
storing the probe position signals, reading and storing the 
liftoff signals, reading and storing the positional map of 
virtual flaws, calculating virtual flaw signals using the 
probe position signals and the positional map, applying 
liftoff correction to the calculated virtual flaw signals, and 
sending the corrected virtual flaw signals to the virtual 
flaw signal injection circuit. The step for computing virtual 
flaw signals by the control computer may comprise the 
steps for reading and storing the output signals from the 
conventional nondestructive test instrumentation, reading 



and storing the probe position signals, reading and stor- 
ing the liftoff signals, reading and storing the positional 
map of virtual flaws, calculating virtual flaw signals using 
the probe position signals and the positional map, apply- 
ing liftoff correction to the calculated virtual flaw signals, 
and combining the corrected virtual flaw signals with the 
signals from the conventional nondestructive test instru- 
mentation and sending the combined signals to the com- 
puter monitor. The nondestructive testing probe may be 
selected from the group consisting of an eddy current 
probe and an ultrasonic probe. A liftoff sensor may be se- 
lected from the group consisting of an eddy current sen- 
sor, a capacitive sensor and an optical sensor. The nonde- 
structive testing probe may be selected from the group 
consisting of a single element probe for receiving excita- 
tion signals and transmitting test signals, a dual element 
probe for receiving excitation signals on one element and 
transmitting test signals from a second element, and a 
triple element probe for receiving excitation signals on 
one element and transmitting test signals differentially 
from the other two elements. The step for displaying the 
virtual flaw response signals may comprise the step for 
displaying the virtual flaw response signals and actual 



flaw response signals to the inspector. The method may 
further comprise the step for displaying virtual flaws to an 
inspector on a computer monitor connected to the control 
computer for instructional training purposes. The method 
may further comprise the step for deriving the positional 
map of virtual flaws from a model of conventional nonde- 
structive test instrumentation responses. The method may 
further comprise the step for deriving the positional map 
of virtual flaws from actual premeasured flaw signals from 
conventional nondestructive test instrumentation. A com- 
puter-readable medium may contain instructions for con- 
trolling a computer system to implement the method 
above. A computer-readable medium may contain in- 
structions for controlling a computer system to implement 
the step for computing virtual flaw signals disclosed 
above. 

[0012] Another embodiment of the present invention is a system 
for nondestructive testing with flaw simulation that com- 
prises means for storing a geometry of a test piece and a 
positional map of virtual flaw signals for the test piece in 
a control computer, means for causing a nondestructive 
testing probe to scan a test piece by movement of the 
probe over the test piece by an inspector, means for 



tracking nondestructive testing probe positions with re- 
spect to the test piece and sending probe position signals 
to the control computer, means for processing nonde- 
structive testing probe output signals and displaying the 
processed signals to the inspector, means for injecting 
virtual flaw signals into the processed probe output sig- 
nals based on the probe positions, the stored test piece 
geometry and the stored positional map for determining 
virtual flaw response signals, and means for displaying 
the virtual flaw response signals to the inspector. The 
means for processing probe output signals and injecting 
virtual flaw signals may comprise means for sending exci- 
tation signals to the probe from conventional nondestruc- 
tive test instrumentation through a virtual flaw signal in- 
jection circuit, means for receiving the probe output sig- 
nals by a virtual flaw signal injection circuit, means for 
computing virtual flaw signals by the control computer 
based on the probe positions, the stored geometry of the 
test piece and the stored positional map of virtual flaw 
signals for the test piece, means for combining the probe 
output signals and the virtual flaw signals from the con- 
trol computer by the virtual flaw signal injection circuit for 
determining the virtual flaw response signals, and means 



for sending the virtual flaw response signals from the vir- 
tual flaw signal injection circuit to the conventional non- 
destructive test instrumentation for displaying the virtual 
flaw response signals to the inspector by the conventional 
nondestructive test instrumentation. The system may fur- 
ther comprise means for sensing nondestructive testing 
probe liftoff from the test piece, sending probe liftoff sig- 
nals to the control computer, and using the probe liftoff 
signals for computing virtual flaw signals. The means for 
processing probe output signals and injecting virtual flaw 
signals may comprise means for sending excitation sig- 
nals to the probe and receiving the probe output signals 
by conventional nondestructive test instrumentation, 
means for receiving output signals from the conventional 
nondestructive test instrumentation by the control com- 
puter, means for computing virtual flaw signals by the 
control computer based on the probe positions, the probe 
liftoff signals, the stored geometry of the test piece and 
the stored positional map of virtual flaw signals for the 
test piece, means for combining the conventional nonde- 
structive test instrumentation output signals and the vir- 
tual flaw signals by the control computer for determining 
virtual flaw response signals, and means for sending the 



virtual flaw response signals from the control computer to 
a computer monitor for displaying the virtual flaw re- 
sponse signals to the inspector. The means for displaying 
the virtual flaw response signals may comprise displaying 
the virtual flaw response signals and an actual flaw re- 
sponse signals to the inspector. The system may further 
comprise displaying virtual flaws to an inspector on a 
computer monitor connected to the control computer for 
instructional training purposes. 
[0013] | n y e t another embodiment of the present invention, a 
system for nondestructive testing with flaw simulation 
comprises conventional nondestructive testing instrumen- 
tation including a probe connected to a simulation means, 
means for tracking positions of the probe with respect to 
a test piece and providing a probe position tracking signal 
to the simulation means, means for sensing liftoff of the 
probe from the test piece and providing a probe liftoff 
signal to the simulation means, and the simulation means 
comprising a computer including means for monitoring 
the probe position tracking signal, means for monitoring 
the probe liftoff signal, means for storing virtual flaw sig- 
nals that are a function of probe position, means for pro- 
viding virtual flaw signals as a function of the probe posi- 



tion tracking signal and the probe liftoff signal for com- 
bining with nondestructive testing instrumentation probe 
signals, means for combining a signal from the conven- 
tional nondestructive testing instrumentation with a simu- 
lated virtual flaw signal from the simulation means, and 
means for displaying the combined signals to an inspec- 
tor. The combining means may be a virtual flaw signal in- 
jection circuit for receiving virtual flaw signals and output 
signals from the probe, the virtual flaw injection circuit 
providing a combined signal to the conventional nonde- 
structive testing instrumentation, and the displaying 
means may be the conventional nondestructive testing in- 
strumentation for displaying actual and virtual flaws. The 
system may further comprise a display means connected 
to the simulation means for displaying simulated virtual 
flaw signals for instructional training purposes. The com- 
bining means may be the simulation means for receiving 
an output signal from the conventional nondestructive 
testing instrumentation to be combined with the simu- 
lated virtual flaw signal, and the displaying means may be 
a computer monitor connected to the simulation means 
for displaying actual and virtual flaws. The conventional 
nondestructive testing instrumentation may be based on 



eddy current nondestructive testing methods. The con- 
ventional nondestructive testing instrumentation may 
based on ultrasonic nondestructive testing methods. The 
virtual flaw signals may be created from pre-measured 
signals from actual defects. The virtual flaw signals may 
be created from a mathematical model. 
[0014] Although the present invention is described as an imple- 
mentation of an NDT simulator for eddy current testing, it 
may be similarly applied to other NDT instrumentation 

methods, such as ultrasonics. 
Brief Description of Drawings 

[0015] These and other features, aspects and advantages of the 
present invention will become better understood with re- 
gard to the following description, appended claims, and 
accompanying drawings wherein: 

[0016] Figure 1 shows a conventional NDT instrumentation block 
diagram; 

[0017] Figure 2 shows a system block diagram of an embodiment 
of the present invention; 

[0018] Figure 3 depicts a flow diagram of a setup mode for the 
system depicted in Figure 1; 

[0019] Figure 4 depicts a flow diagram of a run mode for the sys- 
tem depicted in Figure 1; 



[0020] Figure 5 shows a system block diagram of another em- 
bodiment of the present invention; and 

[0021] Figure 6 depicts a flow diagram of a run mode for the sys- 
tem depicted in Figure 5. 
Detailed Description 

[0022] Turning now to Figure 1, Figure 1 shows a conventional 
NDT instrumentation block diagram 100 that is typical of 
current technology. A probe 120 is caused to scan 142 a 
test piece 110 by an inspector 140. The probe 120 may be 
based on various technologies, including but not limited 
to eddy current and ultrasonic technologies. The probe 
120 receives an excitation signal from the associated con- 
ventional NDT test instrumentation 130 and transmits an 
output signal to the associated conventional NDT test in- 
strumentation 130 over a cable connection 122. The test 
instrumentation 130 provides a display to the inspector 
140 for viewing the test results 144. This prior art config- 
uration 100 does not allow for probability of detection 
testing using artificial flaw signals, instructional training, 
monitoring inspections when the incidences of flaws are 
infrequent, or for ensuring proper scan coverage. 

[0023] Turning to Figure 2, Figure 2 shows a system block dia- 
gram 200 of an embodiment of the present invention. A 



probe 220 is caused to scan 242 a test piece 210 by an 
inspector 240. The probe 220 may be based on various 
technologies, including but not limited to eddy current 
and ultrasonic technologies. The probe 220 is connected 
to a virtual flaw signal injection circuit 280 by a cable or 
cables 222. The virtual flaw signal injection circuit 280 is 
connected to conventional NDTtest instrumentation 230 
by a connection 282. The excitation signal for the probe 
220 is transmitted to the probe 220 from the virtual flaw 
signal injection circuit 280 over the cable connection 222. 
The test instrumentation 230 provides a display to the in- 
spector 240 for viewing the test results 244, which may 
include actual and simulated flaws. Although not required 
for ultrasonic testing, a liftoff sensor 252 may be affixed 
to the probe 220 to measure the proximity of the probe 
220 to the work piece 210. The liftoff sensor 252 has a 
connection 254 to a liftoff measurement circuit 250, 
which conditions and converts a liftoff sensor signal 254 
into a computer readable format. The liftoff measurement 
circuit 250 has a connection 272 for sending the com- 
puter readable liftoff measurement signal 272 to a control 
computer 270. The liftoff sensor 252 may be based on 
various technologies, including but not limited to eddy 



current, capacitive and optical technologies. Also associ- 
ated with the probe 220 is a probe position tracking sys- 
tem 260 that includes a fixed positional arrangement 262 
with the probe position. The position tracking system 260 
transmits a computer readable probe position signal 274 
to the control computer 270. The position tracking system 
260 may be any one of several commercially or otherwise 
available systems that are suitable for this application. 
The control computer 270 uses the liftoff signal, the posi- 
tion tracking signal, and a stored table relating artificial 
flaws to probe position in order to compute a virtual flaw 
signal based on probe position. When the probe 220 is in 
a position relating to a virtual flaw position, the control 
computer 270 transmits the artificial flaw signal 276 to a 
virtual flaw signal injection circuit 280. The artificial flaw 
signal injection circuit 280 combines the artificial flaw 
signal 276 from the control computer 270 with an actual 
probe signal 222 from the probe 220 and sends the com- 
bined signal 282 to the conventional NDT test instrumen- 
tation 230, where the results may be viewed 244 by an in- 
spector 240. The probe 220 may comprise various config- 
urations, including but not limited to the following: a sin- 
gle element probe for transmitting excitation signals and 



receiving test signals; a dual element probe for transmit- 
ting excitation signals on one element and receiving test 
signals on a second element; a dual element probe for 
transmitting and receiving test signals an each element, 
with the elements connected differentially; and a triple el- 
ement probe for transmitting excitation signals on one el- 
ement and receiving test signals differentially on two 
other elements. The system 200 shown in Figure 2 allows 
for instructional training of an inspector 240 with a con- 
ventional computer monitor 290 having a connection 292 
to the control computer 270. The system 200 also pro- 
vides for monitoring inspections when the incidences of 
flaws are infrequent, probability of detection determina- 
tion, and for ensuring proper scan coverage of the test 
piece 210. 

[0024] jo use the system shown in Figure 2, the inspector 240 

moves the probe 220 over the test piece 210, as in a con- 
ventional inspection procedure. The probe 220 is me- 
chanically coupled to a position tracking system 260 that 
reports probe coordinates to the control computer 270. 
The control computer 270 is programmed with the di- 
mensions of the test piece 210, and a positional map of 
virtual flaw signals to appear on the test piece 210. The 



artificial flaw responses are developed from a model of 
the NDT instrumentation response or from premeasured 
signals. When the probe 220 reaches designated posi- 
tions, the control computer 270 commands the signal in- 
jection circuit 280 to create a flaw response signal on the 
probe input line 282 to the NDT test instrumentation 230. 
The inspector 240 may then view the flaw response 244 
on the instrumentation display means. Since the NDT test 
instrumentation 230 may be sensitive to liftoff of the 
probe 220, a liftoff sensor 252 may be affixed to the 
probe 220 to monitor probe liftoff. The control computer 
270 may use the liftoff signal 274 to provide a liftoff cor- 
rected response to the inspector 240. 

[0025] Turning now to Figure 3, Figure 3 depicts a computer flow 
diagram of a setup mode 300 for the system depicted in 
Figure 1. This initialization process 300 is started 310 and 
comprises inputting flaw signal data 320, inputting a test 
piece geometry 330, creating a desired flaw map on the 
test piece geometry 340, and inputting liftoff correction 
parameters 350. Once this process is complete, the sys- 
tem may start processing data in a run mode. 

[0026] Turning to Figure 4, Figure 4 depicts a computer flow dia- 
gram of a run mode 400 for the system depicted in Figure 



1. When a run mode 400 is started 410, the run mode 400 
comprises reading a probe position signal 420, reading a 
liftoff signal 430, and reading a flaw map and calculating 
flaw signals 440. A liftoff correction is applied to the cal- 
culated flaw signal 450, and the signal parameters are 
output to a signal injection circuit 460. If the run mode is 
not stopped 470, it will continue to cycle through the run 
process 400. 

[0027] Turning now to Figure 5, Figure 5 shows a system block 
diagram of another embodiment 500 of the present in- 
vention. This embodiment 500 does not require a flaw in- 
jection circuit as the embodiment 200 shown in Figure 2. 
In this embodiment 500, a computer monitor 590 con- 
nected to a control computer 570 is configured to appear 
as a virtual NDT test instrumentation display means. The 
signal output 576 of the NDT test instrumentation 530 is 
transmitted to the control computer 570, where virtual 
flaw information is added to this signal 576 to form a 
composite signal 578. The composite signal 578 is then 
transmitted to the computer monitor 590, which the in- 
spector 540 views as a virtual NDT instrument display in- 
stead of an NDT instrument display. 

[0028] a more detailed description of Figure 5 shows probe 520 



that is caused to scan 542 a test piece 510 by an inspec- 
tor 540. The probe 520 may be based on various tech- 
nologies, including but not limited to eddy current and ul- 
trasonic technologies. The probe 520 receives an excita- 
tion signal from the associated conventional NDT test in- 
strumentation 530 over a drive connection 536, and 
transmits an output signal 532 to the associated conven- 
tional NDT test instrumentation 530. The test instrumen- 
tation 530 provides an output signal 576 to the control 
computer 570. A liftoff sensor 552 is affixed to the probe 
520 to measure the proximity of the probe 520 to the 
work piece 510. The liftoff sensor 552 has a connection 
554 to a liftoff measurement circuit 550, which conditions 
and converts a liftoff sensor signal 554 into a computer 
readable format. The liftoff measurement circuit 550 has a 
connection 572 for sending the computer readable liftoff 
measurement signal 572 to the control computer 570. 
The liftoff sensor 552 may be based on various technolo- 
gies, including but not limited to eddy current, capacitive 
and optical technologies. Also associated with the probe 
520 is a probe position tracking system 560 that includes 
a fixed positional arrangement 562 with the probe posi- 
tion. The position tracking system 560 transmits a com- 



puter readable probe position signal 574 to the control 
computer 570. The position tracking system 560 may be 
any one of several commercially or otherwise available 
systems that are suitable for this application. The control 
computer 570 uses the liftoff signal, the position tracking 
signal, and a stored table relating artificial flaws to probe 
position in order to compute a virtual flaw signal based on 
position. The artificial flaw signal is combined with the 
output signal 576 from the NDT test instrumentation by 
the control computer 570, which sends the combined sig- 
nal 578 to the computer monitor 590 where the results 
may be viewed 544 by an inspector 540. The system 500 
shown in Figure 5 also allows for instructional training of 
an inspector 540 with the computer monitor 590 having a 
connection 578 to the control computer 570. The system 
500 also provides for determining probability of detection 
using artificial flaw signals, monitoring inspections when 
the incidences of flaws are infrequent, and for ensuring 
proper scan coverage of the test piece 510. 
[0029] jo use the system shown in Figure 5, the inspector 540 

moves the probe 520 over the test piece 510, as in a con- 
ventional inspection procedure. The probe 520 is me- 
chanically coupled to a position tracking system 560 that 



reports probe coordinates to the control computer 570. 
The control computer 570 is programmed with the di- 
mensions of the test piece 510, and locations and sizes of 
artificial flaws within the test piece 510. The artificial flaw 
responses are developed from a model of the NDT instru- 
mentation response or from premeasured signals. When 
the probe 520 reaches designated positions, the control 
computer 570 creates an NDT composite signal by com- 
bining NDT test instrumentation signal with the flaw re- 
sponse signal. The inspector 540 may then view test re- 
sults on the computer monitor 590, which may include 
actual and simulated flaws. Since the NDT test instrumen- 
tation 530 may be sensitive to liftoff of the probe 520, a 
liftoff sensor 552 may be affixed to the probe 520 to 
monitor probe liftoff. The control computer 570 may use 
the liftoff signal 574 to provide a liftoff corrected re- 
sponse to the inspector 540. 
[0030] Turning to Figure 6, Figure 6 depicts a computer flow dia- 
gram of a run mode 600 for the system depicted in Figure 
5. A setup mode for the system shown in Figure 5 is the 
same as that shown for the system of Figure 2 in Figure 3. 
When the run mode is started 605, a test instrument out- 
put signal is read 610, a probe position signal is read 620, 



and a probe liftoff signal is read 630. A flaw map stored in 
computer memory is read and a flaw signal is calculated 
640. Liftoff correction is applied 650 and the artificial flaw 
signal is combined with the NDT test instrument signal to 
form an NDT composite signal 660. The NDT composite is 
then sent to the computer monitor 670 for viewing by an 
inspector. If the run mode is not stopped 680, it will con- 
tinue to cycle through the run process 600. 
[0031] Although the present invention has been described in de- 
tail with reference to certain preferred embodiments, it 
should be apparent that modifications and adaptations to 
those embodiments might occur to persons skilled in the 
art without departing from the spirit and scope of the 
present invention. 



